Development of effective treatment for hepatic metastases can be initiated by a better understanding of tumour vasculature and blood supply. This study was designed to characterise the microvascular architecture of hepatic metastases and observe the source of contributory blood supply from the host. Metastases were induced in mice by an intrasplenic injection of colon carcinoma cells (106 cells/ml.) Vascularization of tumours was studied over a three week period by scanning electron microscopy ofmicrovascular corrosion casts. Metastatic liver involvement was observed initially within a week post induction, as areas approximately 100 gm in diameter not perfused by the casting resin. On histology these spaces corresponded to tumour cell aggregates. The following weeks highlighted the angiogenesis phase of these tumours as they received a vascular supply from adjacent hepatic sinusoids. Direct sinusoidal supply of metastases was maintained throughout tumour growth. At the tumour periphery most sinusoids were compressed to form a sheath demarcating the tumour from the hepatic vasculature. No direct supply from the hepatic artery or the portal vein was observed. Dilated vessels termed vascular lakes dominated the complex microvascular architecture of the tumours, most tapering as they traversed towards the periphery. Four vascular branching patterns could be identified as true loops, bifurcations and trifurcations, spirals and capillary networks. The most significant observation in this study was the direct sinusoidal supply of metastases, together with the vascular lakes and the peripheral sinusoidal sheaths of the tumour microculature.
INTRODUCTION
Hepatic metastases accounts for over 70% of deaths from colorectal carcinoma. Apart from a sub group of patients who benefit from hepatic resection, other modes of therapy appear palliative. These include hepatic artery ligation or embolisation, selective internal radiation and regional chemotherapy. The majority of treatment modalities are based on the concept that the metastases receive a predominant hepatic arterial supply1'2. However, some tumours obtain a portal vein supply or establish arterioportal anastomoses [3] [4] [5] [6] in order to compensate for arterial loss in treatment targeting the hepatic artery. These observations growth is dependant on angiogenesis, the process by which new capillary blood vessels are generated from preexisting capillaries and venules, induced by growth factors released by the tumour and from those present in the host milieu8-1. The vasculature of a mature tumour is composed of vessels derived from neovascularization, and modified preexisting host vessels1'2. The process of tumour angiogenesis is indefinite and is limited by eradication of the tumour or death of the host. Therefore, understanding the precise contribution of hepatic vessels in the establishment of liver metastases is crucial in the development of new treatment methods to curtail metastatic growth. The aim of this study was to characterise the vascular architecture of experimental liver metastases over a period of growth, and to identify the source of contributory blood supply from the host. (Fig. b) .
MATERIALS AND METHODS

Calculation of Vascular Diameter from Casts
The vascular diameter of tumour microvessels in corrosion casts was measured by scanning electron microscopy as indicated by the scales bar which appears at the foot of each micrograph.
Characterisation of Metastases
The microvascular casts of normal and metastatic liver was observed by SEM and were characterised as follows: (i) Vascular distribution of normal liver (ii) morphological description oftumour microvasculature with growth, (iii) vascular branching patterns of tumours, and (iv) vascular supply of metastases from the host. 
Statistical Analysis
Data were expressed as the mean +_ standard deviation. They were compared using a multiple analysis of variance, and by post hoc comparison using a least significant difference test (Statsplus, StatsSoft, Okalahoma, USA). P values less than 0.05 were considered significant.
RESULTS i) Normal Liver Mierovasculature
The spatial arrangement of the normal hepatic vessels' was clearly elucidated in the microvascular casts. All vessels were patent as observed by complete filling by the resin. On cross section the hepatic lobules were outlined by the portal tracts. The portal veins tapered into sinusoids which drained into the central vein at (ii) Morphological Characteristics (Fig. 2a) . These areas were distributed closer to the central vein and were outlined by blind ended sinusoids. On histology these spaces corresponded to tumour cell aggregates (Fig. 2b) . By day ten these nonpatent areas had reached a mean diameter of 318.5+317:1 gm. Vascularised tumours with a mean diameter of 0.4_+0.1 mm were present by this time, which were visible macroscopically. Tumour microvasculature increased in complexity with growth deviating considerably from the standard organisation of the normal hepatic vasculature. Due to abnormal diliations and tortuosity, these vessels were described as vascular lakes. The lakes observed initially with tumour vascularisation communicated with the liver sinusoids at the tumour-host interface (Fig. 3) . The sinusoidal continuity of the tumour vessels was maintained throughout tumour growth, increasing in sites of communication. By 3 weeks tumours had reached a diameter 3.0_+ 1.1 mm and had almost completely replaced the hepatic vasculature. throughout tumour growth, while those distant to the tumours seemed to be affected only by the third week, increasing their diameter to 12.3_+2.61am (p=0.005) ( Table 1) .
With tumour growth the hepatic sinusoids adjacent to the metastases were compressed to form a sheath encircling them. Small tumours were surrounded by 2-3 compressed sinusoids (Fig. 4 ) Larger tumours were encapsulated by a thick band of compressed sinusoids (approximately 130 gm in diameter) demarcating the tumour from the normal liver vasculature (Fig. 5a and 5b ). Sinusoidal continuity of the tumour vascular lakes were still maintained by the innermost layer of the sinusoidal sheath. with the sinusoidal sheath observed in casts (Fig. 5a) (Fig. 4) , and demarcate the tumor (T) from the hepatic vasculature (S). Sinusoidal continuity of the tumor lakes (L) is maintained via the sheath (arrows). Bar=200 gm.
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